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The Nitrogen, Phosphorus and Potassium
Contents of Sugar Cane in Louisiana
Laron E. Golden and Ray Ricaud
In order to clearly understand the effect of growing sugar cane on the
general fertility status of soils, it is necessary to determine the rates of
removal of nutrients from the soil annually by the crop and the way
these rates compare with rates of application of nutrients in fertilizers.
All soils of Louisiana on which sugar cane is grown require annual ap-
plications of nitrogen, and many soils are so low in available phosphorus
and potassium that they require annual applications of PgOg and K2O
for the production of profitable yields.
The degree of availability of N, P and K in soils is related to some
extent to the total amounts of these nutrients in the soil. Most of the
soil nitrogen is a constituent of the soil organic matter. Under Louisiana
conditions only a small portion (about 3 per cent) of the soil organic
matter decomposes during any growing season. During a normal year
the nitrogen made available for crop use upon decomposition of soil
organic matter is not sufficient in either total quantity or rate of release
for optimum growth rate of sugar cane in Louisiana. The amount of
total phosphorus in soils used for growing sugar cane in Louisiana is
relatively low when compared with the rate of removal by sugar cane.
The amount of total potassium in these soils is medium to high. The
availability of potassium in many of the soils is either generally low or
drops during the growing season to such a low level as to become a
limiting factor in the growth of sugar cane.
With the present relatively optimistic world-wide outlook for sugar
production and its favorable effect on the sugar industry in Louisiana,
many sugar cane farmers are succession farming, or producing sugar
cane on land continuously without including one year out of three or
four for fallow or for the growing of a soil building crop. The effect of
continuous cropping on the fertility status of soils may be estimated
more accurately if the rates of removal of nutrients are known and com-
pared with rates of supply of nutrients in fertilizers.
The dry matter and the nutrient composition of sugar cane are in-
fluenced by many external and internal factors. Differences in nutrient
contents may be attributable to differences in variety {6, 9, ISy, climate
(7), soils (5, 6, 13, 16), fertilizer treatment (2, 3, 4, 11, 14, 75), age (7,
8, 17), competition from weeds (72), cultural practices {18) and season of
growth following planting {6) . Browne and Blouin {6) , in 1907, stated
that the ash content of sugar cane in Louisiana was found to vary widely
according to the variety of cane, type of soil and manner of fertilization.
iltalic numbers in parentheses refer to Literature Cited, Page 19.
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They also reported that a comparison of many analyses made at Audu-
bon Experiment Station on the leading varieties of cane showed that
stubble cane contained from 10 per cent to 20 per cent less ash and
over 50 per cent less nitrogen than plant cane. They attributed these
differences to a partial depletion by plant cane of nutrients in the soil
in which greatest root development and activity occurred.
EXPERIMENTAL
Soil and Plant Material
Fertilizer experiments in the field involving relatively large plots
of approximately 0.1 acre each were conducted annually with sugar cane
within the sugar cane area. One fertilizer test site on a Recent Mississip-
pi terrace soil and one site on a Recent Mississippi alluvial soil were
chosen during each of the years 1960, 1961 and 1962 for special sampling
necessary for dry matter and nutrient composition study. General soil
samples were taken from each site chosen for analysis.
Fertilizer Treatments Sampled
Lbs./Acre, Applied Lbs./Acre, Applied
N-P^O^-K^O N-P^O^-K^O
0-0-0 120-40-0
80-0-0 120-0-80*
120-0-0 120-40-80*
*Only 60 pounds of K^O were used at the two 1960 sites.
Whole-Stool samples of cane weighing approximately 200 pounds
were taken at harvest time from each of three replications of the six
fertilizer treatments at each site. Samples consisted of all the plant parts
above the ground. Samples were weighed and stalks cleaned and topped
at the last hard joint. The millable cane was weighed and the weight
of tops and trash was obtained by difference between weight of the en-
tire sample and the weight of millable cane. The millable cane was
crushed with a hand mill, the bagasse was weighed and the weight of the
juice was obtained by the difference between weight of millable cane
and weight of bagasse. The tops and trash and the bagasse were ground
separately in a forage harvester. Tops and trash, bagasse and juice were
sampled separately for N, P2O5, K2O and dry matter determinations. All
analyses are reported on an oven-dry (60° C.) basis. The dry matter pro-
duction and the uptake of each nutrient were calculated by using per-
centage contents of the different parts and total cane yield from each
plot. The sum of composition of tops and trash, bagasse and juice was
the composition for the total above-ground growth, and the sum of the
composition of the bagasse and juice was the composition of the mil-
lable cane.
Aw /4 / •
FIGURE 2.—Approximately 1,000 pounds of soil in the tubs and sack were required
to prbduce the stool of cane shown.
Composition of the stubble and roots of sugar cane was approxi-
mated by collecting for analysis roots and stubble contained in the soil
required to produce one stool of cane from the 80-0-0 treatment at each
of the two sites used to collect above-ground cane samples in 1962.
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Length of row required for each stool chosen was 20 inches. After the
cane was cut at the ground line, soil with stubble and roots was taken
along the 20-inch length of row to a depth of 20 inches at the row
ridge and to a depth of 8 inches at the middles. In each case this in-
volved approximately 1,000 pounds of soil, stubble and roots. Stubble
and roots were separated from the soil by hand and by washing and
screening the material several times. The soil collected at each location
contained all of the stubble and approximately 90 per cent of all roots
produced by each stool of cane. It is estimated that approximately 95
per cent of the stubble and roots contained in the soil taken were re-
covered for analysis.
FIGURE 3.-In this photograph the end of the rule is 30 inches below the row ridge.
The photograph shows that most of the roots were no deeper than approximately 20
inches at the row ridge and 8 inches at the row middles.
For the determination of rates of dry matter production and uptake
of nutrients during the growing season, above-ground production from
6-foot segments of rows within the 120-40-80 treatment was sampled
three times, approximately four weeks apart, beginning in early June.
Whole-stool samples were taken at harvest from the same treatment.
Eleven sites were sampled during 1960, 1961 and 1962. March 15 was
considered to be the average date for the beginning of cane growth and
November 24 was the average harvest date.
Soil and Plant Analysis Procedures
Soil samples were composited, air-dried and passed through a 2-mm.
sieve. All plant samples other than juice were air-dried, ground to pass
6
1-mm. openings and oven-dried at 60° C. Nitrogen in the soil and in
plant samples was determined by the modified Kjeldahl method. Carbon
in soils was determined by the dry combustion method, and organic mat-
ter content was calculated by multiplying per cent carbon by 1.724. Soil
pH was determined by use of a Beckman Zeromatic pH meter. The
Beckman Model DU spectrophotometer, with flame attachment and
photomultiplier assembly, was used to determine K, Ca and Mg in the
soil samples and K in plant samples. The P in soil and plant samples
was determined by the chlorostannous-reduced molybdophosphoric
blue color method, in hydrochloric acid system. For the determination of
available P, K, Ca and Mg all extractions were accomplished at 25° C.
RESULTS AND DISCUSSION
Results of analyses of soils used in the study are shown in Table 1.
The data in Table 1 show that the average total nitrogen was higher
in terrace soils than in the recent alluvial soils, but the averages of total
phosphorus, available phosphorus, total potassium and available potas-
sium in the terrace soils were lower than the averages from recent al-
luvial soils.
The data reported in Tables 3 and 4 for dry matter and nutrient
contents of stubble and roots were obtained by applying the appropriate
averages of ratios of below-ground to above-ground contents from the
two plantations reported in Table 2 to above-ground data obtained from
experimental sites reported in Tables 5 through 13. The average dry
matter production in stubble and roots found at the two locations re-
ported in Table 2 was 128 pounds per ton of millable cane. Results of
similar work reported by Stubbs {18) in 1900, from work accomplished
at the Audubon Experiment Station, show that an average stubble and
root production by purple cane and striped cane was 124 pounds per
ton of millable cane.
The distribution of dry matter contents of the three major portions
of sugar cane is reported in Table 3. It may be noted from data in
Table 3 that, in Louisiana, millable cane contained from 52 to 60 per
cent of all dry matter produced by the plants, that tops and trash con-
tained from 26 to 34 per cent and that stubble and roots contained from
12 to 16 per cent of the dry-matter content of the plants. These values
differ very little from the contents shown in Table 3 which were re-
ported by Halliday {14) as a result of his review of world data on the
subject.
Table 4 contains world-wide data reported by Halliday {14) and
Louisiana data concerning distribution of nutrients in the three major
portions of sugar cane. The experimentally obtained value of 4.24
pounds of nitrogen in the Louisiana crop per ton of millable cane is
higher than that reported as the world-wide average (4.04 pounds). This
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TABLE 2.—The Dry Matter and Nutrient Contents of Sugar Cane Stubble and Roots
as Related to Dry Matter and Nutrient Contents of Above-Ground Growth
Alma Plantationi Alice "B" Plantations
Below Above Ratio Below Above Ratio
ground ground Below/Above ground ground Below/Above
Dry matter, 1.63 11.72 0.14 2.84 14.73 0.19
tons/A.
Nitrogen, 10.1 105.0 0.10 24.4 133.2 0.18
Ibs./A.
P^Og, Ibs./A. 5.4 36.9 0.15 9.3 53.3 0.17
K O, Ibs./A. 16.6 184.0 0.09 27.3 157.6 0.17
iSoil type, Commerce sil; variety, CP. 52-68, plant cane; fertilizer treatment, 80-0-0;
yield, 29.59 tons/A.
2Soil type, Baldwin sil; variety, N.Co. 310, plant cane; fertilizer treatment, 80-0-0;
yield, 39.39 tons/A.
TABLE 3.—Vegetative Composition of Sugar Cane - Dry Matter
World-wide Louisiana
% %
Millable cane 50-60 52-60
Tops and trash 30-40 26-34
Stubble and roots 10 12-16
TABLE 4.—Distribution of Nutrients Between Above-Ground Growth and Under-
ground Portions of Sugar Cane
World-wide Louisiana
N P2O5 N
Lbs./ton of Lbs./ton of
millable cane millable cane
Millable cane 1.00 1.00 3.25 1.43 0.83 2.93
Tops and trash 2.00 1.00 2.80 2.29 0.64 3.04
Stubble and roots 1.04 0.45 0.45 0.52 0.24 0.77
Totals 4.04 2.45 6.50 4.24 1.71 6.74
may be due to the relatively short growing season o£ 8 to 9 months for
sugar cane in Louisiana, as compared to growing seasons of 12 to 18
months and more elsewhere. The experimental values obtained in
Louisiana ranged from a low of 3.13 pounds of N in the plants per ton
of millable cane from the 0-0-0 treatment on Baldwin silt loam soil at
Alice "B" Plantation, to a high of 5.59 pounds of N in the plants per
ton of millable cane from the 80-0-0 treatment on Commerce silt loam
soil at Smithfield Plantation.
The P2O5 in the Louisiana crop in the amount of 1.71 pounds per ton
of millable cane is less than the world-wide value reported in Table 4.
The relative rate of uptake of P2O5 by cane in Louisiana treated with
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120-40-80 has been shown to lag somewhat behind that of nitrogen. The
nitrogen-only treatments have also been shown to have a lower per
cent of P0O5 or diluting effect on phosphorus content of cane in Louisi-
ana. These factors coupled with others, such as native soil fertility, va-
riety, age of cane and length of growing season, may account for the
differences in P.Og contents reported. The experimental values obtained
ranged from a low of 1.31 pounds of P2O5 per ton of millable cane from
the 120-0-80 treatment on Commerce silt loam soil at Alma Plantation,
to a high of 2.55 pounds of P2O5 per ton of millable cane from the
0-0-0 treatment on Mhoon silt loam soil at St. Thomas Plantation.
Data in Table 4 show that an average of 6.74 pounds of K2O has been
found in the Louisiana sugar cane crop per ton of millable cane pro-
duced, which is 0.24 pound more than the world-wide value reported.
The experimental values obtained ranged from a low of 4.47 pounds of
KoO per ton of millable cane from the 120-40-0 treatment on Cypremort
silt loam soil at Alice "B" Plantation, to a high of 9.20 pounds of K2O
per ton of millable cane from the 120-40-60 treatment on Baldwin silty
clay loam soil at O'Neil Plantation. Soil analyses reported in Table 1
show available K in the Cypremort silt loam soil to be 33 ppm and
available K in the Baldwin silty clay loam soil to be 156 ppm, the low-
est and highest values, respectively, of the six soils studied.
Data in Table 4 show that, on the average, 1.43 pounds of N, 0.83
pound of P2O5 and 2.93 pounds of K.O per ton of millable cane leave
the fields of Louisiana. These values are for clean cane. In some cases
where high amounts of trash are hauled from the fields with the cane,
the quantities of primary nutrients leaving the fields per ton of millable
cane may be as high as 2.75 pounds of N, 1.25 pounds of P2O5 and 4.50
pounds of KoO. If approximate averages of 2.0 pounds of N, 1.0 pound
of P2O5 and 3.5 pounds of KoO leave the field per ton of millable cane
for a 30-ton per acre crop, 60 pounds of N, 30 pounds of P.Og and 105
pounds of K.O leave the field per acre each crop year.
Unpublished data obtained by the authors show that burning of cane
trash results in loss of 90 per cent or more of N and little or no loss of
P2O5 and K2O by volatization. Use of N at the rate of 80 pounds per
acre would provide N for the crop equivalent to the amount removed
in the cane and trash and that normally lost by burning of trash from a
30-ton per acre crop. However, for the farmer to attempt to maintain a
balance between N added to the soil and N lost from the soil, considera-
tion needs to be given to possible gain of N in the soil from innoculated
legume cover crops, from fixation of N in the soil by nonsymbiotic
organsims and from N in rainfall and to possible loss of N from the soil
due to leaching, runoff and oxidation and reduction processes resulting
from biological activity in the soil.
Additional unpublished data obtained by the authors in studies with
sugar cane involving use of the radio-isotope P^^ show that applied
fertilizer P2O5 is not subject to leaching loss in greater than trace
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amounts. To maintain a balance between PsOg lost from the soil and
P2O5 added, consideration needs to be given only to the anticipated
yield and the amount of PgOg added in fertilizer or other material, since
no appreciable net change in the amount of soil P2O5 should occur. The
mean annual removal of P2O5 from soils used for growing sugar cane in
this study was equivalent to approximately 1.4 per cent of the total P2O5
in the top soil. At this rate of removal ten years of cropping would re-
move from the soil the equivalent of 14 per cent of the P2O5 in the top
soil. The amount of P2O5 available to successive crops probably de-
creases at a faster rate than the amount of total soil P2O5. The rate of
removal of P2O5 from sugar cane soils in Louisiana annually is consid-
ered to be serious and is great enough to cause a depletion of soil PoOg
within three of four decades, even in the more fertile soils.
If a 30-ton per acre crop results in removal from the field of 105
pounds of K2O, there is obviously a net loss of KoO from the field if less
than 105 pounds of K2O are applied. In addition, even though no loss
of K2O has been found to occur by volatization during burning, soluble
salts of potassium in the ashes are subject to loss by leaching and in run-
off water. Even though the rate of removal of K2O in cane from the
field per acre is about 3.5 times the rate of removal of P^O^ in cane,
percentage of total soil P2O5 removed in the cane is 6.1 times the per-
centage of total soil K2O removed.
Tables 5 through 13 contain data which show the effect of fertilizer
treatments on N, P.Og and K2O contents of sugar cane at harvest. The
averages of yields obtained are shown in Table 5 and are not repeated in
the other tables.
In Table 5 it may be observed that the N in millable cane increased
as the N-only treatments increased in rates from 0 to 120 pounds of N
per acre. The correlation was statistically significant in the case of ter-
race soils and was highly significant in the case of recent alluvial soils.
TABLES.—The Effect of Fertilizer Treatment on N Content of Sugar Cane
Terrace soils Recent alluvial soils
Fertilizer N content N content
treatment, Cane Millable Total Cane Millable Total
N-P,0,-K^O yield cane growth yield cane growth
Lbs./A. Tons/A. Lbs./ton Lbs./ton Tons/A. Lbs. /ton Lbs./ton
millable millable
cane cane
0-0-0 25.00 1.13 3.48 24.73 0.97 3.58
80-0-0 27.46 1.39 4.24 28.10 1.36 4.48
120-0-0 28.61 1.58 4.46 27.71 1.50 4.40
120-40-0 30.68 1.57 4.48 28.49 1.51 4.46
120-0-80 29.76 1.58 4.21 29.97 1.53 4.41
120-40-80 31.29 1.49 4.31 30.02 1.53 4.35
L.S.D. 0.05 2.45 0.26 0.61 3.27 0.11 0.39
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The N in the total growth also generally increased with the increase in
rate o£ N applied except that the amount of N in the total growth per
ton of millable cane was 0.08 pound less in the 120-0-0 treatment than in
the 80-0-0 treatment on recent alluvial soils. The correlation in the case
of terrace soils was statistically significant at the 1 per cent level of
probability, but the correlation in the case of alluvial soils only ap-
proached significance at the 5 per cent level of probability. It may be
noted that in the case of both terrace and recent alluvial soils, the
amount of N in the total growth from the 120-40-80 treatment was less
than the amount from the 120-0-0 treatment. These differences may be
attributable to a tendency toward a balancing effect by phosphorus and
potassium in the fertilizers on nitrogen uptake and utilization by the
crop.
Analysis of data in Table 6 showed no significant relationships be-
tween total N in soils and N content of cane. Increases in N content
of cane produced from the 120-0-0 treatment over the 0-0-0 treatment are
shown in Table 6 to range from 0.19 pound to 1.41 pounds per ton of
millable cane.
TABLE 6.-The Relationship Between Total N in Soils and N Content of N-Treated
and Non-N-Treated Sugar Cane
N content per ton of
millable cane
Total Not Increase due
Soil type Plantation N treatedi Treated2 to treatments
% Lbs. Lbs. Lbs.
Cypremort sil
Commerce sil
Commerce sil
Mhoon sil
Baldwin sil
Baldwin sicl
Alice "B"
Alma
Smithfield
St. Thomas
Alice "B"
O'Neil
0.062
0.064
0.067
0.068
0.071
0.125
4.07
3.29
4.06
3.37
3.13
3.23
4.26
4.15
5.11
3.93
4.48
4.64
0.19
0.86
1.05
0.56
1.35
1.41
lO-O-O treatment.
2120-0-0 treatment.
3L.S.D. for mean increase in N = 0.34 lb. per ton of millable cane at the 5 per cent
level of probability.
Data in Table 7 show that the total uptake of N per acre by cane
from the N-only treatments on terrace soils increased as the rates of N
in fertilizers increased. This relationship was statistically significant
at
the 1 per cent level of probability. The yield responses to N in fertilizers
on the terrace soils were 2.46 and 3.61 tons of cane per acre from the
80-0-0 and the 120-0-0 treatments, respectively. The uptake of N and
yield response were higher from the 80-0-0 treatment than from the
120-0-0 treatment on recent alluvial soils. The yield responses to N m
fertilizers were considerably higher at the locations studied in 1960
and
1961 than they were at the locations studied in 1962, due primarily to the
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TABLE 7.—The Effect of Fertilizer Treatment on N Content and Yield Response of
Sugar Cane
Terrace soils Recent alluvial soils
Fertilizer
N in
all plant parts
Response
to N in
fertilizer
N in
all plant parts
Response
to N in
fertilizer
treatment,
N-P^O^-K^O Total
Increase
over check Total
Increase
over check
Lbs./A.
Ann
80-0-0
120-0-0
Lbs./A.
87.0
116.4
127.6
Lbs./A.
29.4
40.6
Tons/A.
2.46
3.61
Lbs./A.
88.8
125.9
121.9
Lbs./A.
37.1
33.1
Tons/A.
3.37
2.98
L.S.D. 0.05 25.2 17.8
severe drought which occurred in 1962. Returns on investment in N in
fertilizers for sugar cane in Louisiana vary from $3.00 to |10.00 per $1.00
invested.
In Table 7 it may be observed that the highest increase in N up-
take due to fertilizer N, 40.6 pounds per acre, was obtained from the
120-0-0 treatment on terrace soils. Even though the increase in uptake
of N was due to the fertilizer N, some of the increase in N absorbed
probably came from soil N as a result of a more extensive root system.
The increase in N uptake, 40.6 pounds per acre, is 34 per cent of the
amount of N in the fertilizer treatment, 120 pounds per acre. This type
of percentage value, however, may not be used in absolute terms as an
efficiency value, because of the additional soil N that may be absorbed
as a result of an expanded root system and because of possible luxury
consumption where P2O5 and K2O are not used in the fertilizers to
minimize any tendency toward luxury consumption.
Tables 8, 9 and 10 show the effect of P2O5 in fertilizers on P2O5 con-
tent of sugar cane. It may be noted in Table 8 that nitrogen in fer-
tilizers had a general lowering or dilution effect on PgOg in sugar cane.
This effect was highly significant in the case of terrace soils but was
nonsignificant in the case of recent alluvial soils. Table 9 shows that
treatment with P.O^ had no consistent relationship to P.Og content of
cane. The effects of treatment with P2O5 over the untreated were not
associated significantly with chemical soil test values for available P.
Data in Table 10, however, show that sugar cane yield responses to
P2O5 in the fertilizers ranged from a statistically nonsignificant amount
of 0.05 ton of cane per acre for the 120-40-80 treatment over the 120-0-80
treatment on recent alluvial soils, to a statistically highly significant
amount of 2.07 tons of cane per acre for the 120-40-0 treatment over the
120-0-0 treatment on terrace soils.
Lower yield responses to P2O5 in fertilizers in the dry year 1962
caused average responses shown in Table 10 to be lower than average
responses during the years 1960 and 1961. The cost of 40 pounds of P^Og
per acre in fertilizers used for sugar cane and cost of application are
13
TABLE 8.-The Effect of Fertilizer Treatment on P^O^ Content of Sugar Cane
l\p^ content of cane ^\^5 content of cane
"
on terrace soils on recent alluvial soils
r ei Liii^ci
treatment, Millable Total MiiiaDie 1 oiai
N-P._,0^-K20 cane growth cane growth
Lbs./A. Lbs./ton Lbs./ton Lbs./ton Lbs./ton
millable cane millable cane
0-0-0 1.10 2.01 1.20 2.19
80-0-0 0.80 1./
1
1 u. / o 1.66
120-0-0 0.70 1.55 0.85 1.75
120-40-0 0.71 1.55 0.77 1.64
120-0-80 0.72 1.52 0.79 1.65
120-40-80 0.79 1.67 0.78 1.64
L.S.D. 0.05 0.05 0.25 0.28 0.49
TABLE 9.-The Relationship Between Available P in Soils and P^O^ Content of
p^Og-Treated and Non-P^O^-Treated Sugar Cane
Available
Soil type Plantation P
ppm
Baldwin sicl O'Neil 30
Cypremort sil Alice "B" 31
Baldwin sil Alice "B" 82
Mhoon sil St. Thomas 216
Commerce sil Alma 237
Commerce sil Smithfield 297
P^Og content per ton of
millable cane
Not
treated! Treateds
Increase due
to treatments
Lbs. Lbs. Lbs.
1.66 1.96 0.30
1.57 1.47 -0.10
1.37 1.39 0.02
1.84 1.43 -0.41
1.35 1.42 0.07
1.90 2.05 0.15
lAverage of 120-0-0 and 120-0-80 treatments.
2Average of 120-40-0 and 120-40-80 treatments.
3Mean increase in P.O^ content was nonsignificant at the 5 per cent level
probability.
TABLE lO.-The Effect of Fertilizer Treatment on P^O^ Content and Yield Response
of Sugar Cane
Terrace soils Recent alluvial soils
Fertilizer
treatment,
N-P.Og-K^O
P.O.
all plant
in
parts Response
to P^Og in
fertilizer
P,0, in
all plant parts Response
Increase
Total over check Total
Increase
over check
to P^Og in
fertilizer
Lbs./A.
120-0-0
120-40-0
120-0-80
120-40-80
Lbs./A.
44.3
47.6
45.2
52.2
Lbs./A.
3.3
7.0
Tons/A.
2.07
1.53
Lbs./A.
48.5
46.7
49.5
49.2
Lbs./A.
-1.8
-0.3
Tons/A.
0.78
0.05
L.S.D. 0.05 N.S.
N.S.
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equivalent to the value of approximately one-half ton of sugar cane. A
one-ton yield response to 40 pounds of P2O5 per acre in fertilizers is
equivalent to a return of approximately $2.00 per $1.00 invested. The
Louisiana Agricultural Experiment Station normally recommends use of
P2O5 on sugar cane when it consistently increases cane yields by one ton
per acre.
In Table 10 it may be noted that the highest increase of P2O5 up-
take over the check treatment, 7.0 pounds per acre, was obtained from
the 120-40-80 treatment on terrace soils. Data in Table 10 show that the
uptake of P2O5 by cane was not influenced as much by P2O5 in fer-
tilizers as N uptake, shown in Table 7, and K.O uptake, shown in
Table 13, were influenced by N and K2O in fertilizers. Chemical, physi-
cal and biological processes which occur in soils and plants apparently
TABLE 11.--The Effect of Fertilizer Treatment on K^O Content of Sugar Cane
K^O content of cane K.^O content of cane
Fertilizer on terrace soils on recent alluvial soils
treatment, Millable Total Millable Total
N-P^O^-K^O cane growth cane growth
Lbs./A. Lbs./ton Lbs./ton Lbs./ton Lbs./ton
millable millable
cane cane
0-0-0 3.41 7.15 3.96 8.24
80-0-0 2.48 6.05 2.88 6.87
120-0-0 2.28 5.64 2.72 6.54
120-40-0 2.39 5.93 2.73 6.64
120-0-80 2.90 6.40 3.23 7.34
120-40-80 2.90 6.72 3.12 7.37
L.S.D. 0.05 0.66 0.74 0.59 0.71
TABLE 12.-The Relationship Between Available K m Soils and K^O Content of
K^O-Treated and Non-K^O-Treated Sugar Cane
K^O content per ton
of millable cane
Available Not Increase due
Soil type Plantation K treatedi Treated2 to treatments
ppm Lbs. Lbs. Lbs.
Cypremort sil Alice "B" 47 4.63 5.50 0.87
Baldwin sil Alice "B" 66 5.05 5.45 0.40
Mhoon sil St. Thomas 78 5.27 5.81 0.54
Commerce sil Smithfield 85 8.10 8.69 0.59
Commerce sil Alma 92 7.41 7.58 1.17
Baldwin sicl O'Neil 155 7.66 8.73 1.07
1Average of 120-0-0 and 120-40-0 treatments.
2Average of 120-0-80 and 120-40-80 treatments.
3L.S.D for mean increase in K^O = 0.46 lb. per ton of millable cane at the 5 per
cent level of probability.
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interact in such a way as to allow relatively less uptake of applied P2O5
than uptakes of applied N and KoO.
Tables 11, 12 and 13 show the effect of K2O in fertilizers on K2O con-
tent of sugar cane. Data in Table 11 show that the K2O content in mill-
able cane and in the total growth decreased as the N in the N-only treat-
ments increased from 0 to 120 pounds of N per acre. This relationship
was statistically significant in each case shown in Table 11. It may be
further noted in Table 11 that the 120-40-0 and 120-0-80 treatments
on both terrace and recent alluvial soils had a positive effect on the
amount of K.O in the millable cane and in the total growth when com-
pared to the "120-0-0 treatment. The K2O content of total growth on the
120-40-80 treatment on both terrace and bottom soils, however, was
greater than on any of the other treatments at the 120-pound level of N.
Data in Table 12 show the high degree of positive correlation be-
tween available K in the soils studied and KoO content of cane grown
on both KoO-treated and non-KoO-treated areas. The statistically sig-
nificant correlations clearly show that soil K and fertilizer K are ab-
sorbed with relative ease. Some absorption in luxury quantities may oc-
cur under conditions of high amounts of available K in soils or applied
fertilizer K. The correlations also confirm the high degree of reliabili-
ty in the soil testing method for available K in the soils. The data in
Table 12 show that the increase in K2O in millable cane due to applied
fertilizer KoO ranged from 0.40 pound to 1.17 pounds per ton of mill-
able cane.
It may be observed in Table 13 that the greatest increases over check
of KoO uptake, 38.8 pounds of KoO per acre, and yield, 2.26 tons per
acre, were found from the 120-0-80 treatment on recent alluvial soils.
The cost of 80 pounds of K2O per acre in fertilizers used for sugar cane
and cost of application are equivalent to the value of approximately one-
half ton of sugar cane. A one-ton yield response to 80 pounds of K2O
per acre in fertilizers is equivalent to a return of approximately $2.00
TABLE 13.-The Effect of Fertilizer Treatment on K^O Content and Yield Response
of Sugar Gane
Fertilizer
treatment,
N-P.Og-K^O
Lbs./A.
120-0-0
120-0-80
120-40-0
120-40-80
Terrace soils Recent alluvial soils
K^Oin K„Oin
all plant parts Response
all plant parts Response
Increase to K^O in
Total- over check fertilizer Total
Increase to K^O in
over check fertilizer
Lbs./A.
161.4
190.5
181.9
210.3
Lbs./A.
29.1
28.4
Tons/A.
1.15
0.61
Lbs./A,
181.2
220.0
189.2
221.2
Lbs./A. Tons/A.
38.
32.0
2.26
1.53
L.S.D. 0.05 21.1 27.4
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per $1.00 invested. Recommendation for use of Kfi in fertilizers is
normally made when consistent yield responses of one ton of cane per
acre are obtained from KgO in fertilizers.
The curves in Figure 4 show rates of production of dry matter and
rates of uptake of N, P2O5 and K2O by above-ground parts of sugar cane
in Louisiana. Points on the curves are averages based on data obtained
from the 120-40-80 treatment at 11 experimental sites during 1960, 1961
and 1962. Average yield for the treatment was 28.82 tons of cane per
acre. The curve in Figure 4 indicating rates of production of dry mat-
ter shows that production continues throughout the growing season.
Early in the growing season nutrients were absorbed at rates relatively
faster than rates of dry matter production, but near the end of the sea-
son dry matter production continued after little or no additional nutri-
ents were absorbed. It may be noted from the curves in Figure 4 that the
relative rates of absorption of N were greater than the rates of absorp-
tion of P2O5 and K2O during April and May. Relative rates of absorp-
tion of the three nutrients were approximately equal during June, but
during July and August relatively more P0O5 and K2O were absorbed
than N.
Inspection of the curves in Figure 4 shows that approximately 40
per cent of the dry matter production occurred during July. During
the three-month period June, July and August, approximately 75 per
cent of the N, 82 per cent of the P^Og and 85 per cent of the K^O were
absorbed.
SUMMARY AND CONCLUSIONS
A study was made of the dry matter production and the uptake of N,
P and K by sugar cane. It was found that the average amounts of nu-
trients in the entire growth, including roots, per ton of millable cane
were 4.24 pounds of N, 1.71 pounds of P2O5 and 6.74 pounds of K2O.
It was concluded that approximately 2.0 pounds of N, 1.0 pound of
P2O5 and 3.5 pounds of K2O leave the sugar cane fields in the cane and
trash per ton of millable cane.
The amount of N removed each cropping year in cane and trash
plus the amount normally lost by burning trash from a 30-ton per acre
yield is approximately 80 pounds of N per acre. To maintain a balance
between N lost from the soil and N added, full consideration must be
given to gain of N in the soil from fixation of N by nonsymbiotic soil
organisms, to gain from rainfall, to loss due to leaching, to loss in runoff
water and to loss from oxidation and reduction processes which occur
in the soil.
A general increase of N in the crop was found as the rate of N in N-
only treatments increased. Some tendency toward a balancing effect by
P2O5 and K2O in fertilizers on the N uptake was noted.
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Nitrogen in N-only fertilizers had a general lowering or dilution ef-
fect on P,0, in sugar cane. Additions of P.O^ to the fertilizers resulted
in yield responses to P.O^ in the fertilizers but did not cause con-
sistent differences in P.O^ content of sugar cane. It was concluded
that the amount of P.Og in the soil can be maintained by additions of
P2O5 to the soil in amounts equal to amounts removed in the millable
cane and trash. It was further noted that the total amount of P^O^ in
some soils cropped to sugar cane is seriously low when compared to the
rate of removal by the sugar cane crop. Even in the more fertile soils
P2O5 may become depleted within three or four decades.
The K.O content of sugar cane was found to decrease as the N in the
N-only fertilizer treatments increased. Additions of K^O to the fertilizers
resulted m relatively consistent increases in yields and in K.O content of
sugar cane. The amount of K,0 removed each cropping "year in cane
and trash by a 30-ton per acre yield was found to be approximately 105
pounds. The total amount of K,0 in soils cropped to sugar cane was
found to be medium or high. However, the amount of available K wasfound generally to be too low for optimum yields.
Early in the growing season rates of absorption of nutrients studied
were found to be relatively faster than rates of production of dry matter
but near the end of the season dry matter production continued after
little or no additional nutrients were absorbed. During the three-month
period June, July and August, approximately 75 per cent of the N 82
per cent of the P,0, and 85 per cent of the K.O were absorbed
10.
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